BACKGROUND: Health care queries rank among the most frequent topics of information-seeking activity initiated by users of commercial search engines. The quality of information located through existing search engine technology has received little attention, especially when considering the widely varied knowledge levels of internet users.
OBJECTIVE: This study sought to create a benchmark technology assessment of online health search trends and practices, with corresponding evaluation of its applicability within the Federal Health Architecture (FHA) plan for a nationwide, interoperable health information infrastructure.
DESIGN: Exploratory technology assessment, analyzing focus group participants' views on barriers to effective health information searching, using existing commercial search engine technologies and methods.
SETTING AND PARTICIPANTS: Focus group, national leaders in electronic health care (e-health).
RESULTS:
A variety of web-based assessment tools are available for consumers to be able to identify reliable health websites; however, many may be too difficult for the layperson to use or understand. Existing search technologies are increasingly powerful, although the expanding volume of information on the internet suggests the need for better mediated searching. Search engines provide consumers a means for quickly bypassing information that appears too technical for their individual knowledge level, and at times, searchers often overlook critical information most relevant to their needs. Overall, existing search technologies need to be more interactive, visible, and contextdriven, and supported by better technology assessment methodologies, scalability of information, and enhanced access by underserved subgroups.
CONCLUSION: Future technology assessments are needed to provide structure for interoperability of health information systems, especially where consumers, providers, and payer systems intersect. State-of-theart search engine technologies are still not widely available to those who can benefit most from them. T here is little doubt that seeking health information is one of the most common reasons why consumers use the internet. Of Americans with internet access, 62% have used the Web to obtain health or medical information, and about 6 million Americans go online in search of health information on an average day. 1 The promise of the internet to empower consumers and increase their ability to make intelligent health care and lifestyle choices seems clear. The overall quality of information on the Web, however, remains highly variable. Health information on websites can range from personal testimonials, to product-promotion sites, to sites containing evidence-based health content. These sites may not be updated regularly. Most studies in this area suggest that information on health websites is often incomplete or outdated, and that some sites are far better than others. 2,3 In effect, a consumer's online health experience may be greatly influenced by the site from which they obtain their information.
An added concern: when consumers do access health information on the Web via a search engine, most do not later discuss the information with a health care provider. 1 For many health consumers, the internet may be the primary (or even sole) source of health information. As a result, consumers often find and act upon health information of variable quality, with little input from health professionals.
Search engines and directories play a central role in facilitating access to online health information. Eighty-one percent of consumers seeking health information online do so through a search. 4 For many, search engines are the main source of guidance for information that will be used to help make decisions. 5, 6 The criteria used to identify and rank health-related websites, likewise, vary among search engines, and may be unknown or ignored by most consumers. 7,8 Content factors as well as paid placements may also affect search results. There is a growing need for more information about how searches could be targeted more effectively to assist consumers in accessing quality health information.
Online Search Within a National Health Information Infrastructure
Although not contemplated at the initiation of this study, the announcement of plans for a National Health Information Infrastructure (NHII) created a new focus on health consumer information. While not designed to address the NHII specifically, findings from this project thus take on an added dimension, given the consumer-centric focus within the NHII. 9 A posthoc review of focus group findings therefore examined, to the extent possible, the implications within the context of the evolving NHII plan.
Integrating Search Process and Search Outcomes
Exploratory studies to date have focused mostly on the quality of the information found on websites. We sought to understand the broader environment of online search by incorporating search technologies as well as information-seeking behaviors, mindful that retrieval of information from the Web involves a stepwise series of tasks, rather than an effortless review of website material. Searching in this context encompasses information search decisions, search strategies, results compilation, site selection, and site content review. This search process model and related framework are outlined in Figure 1 .
Research Objective
The ultimate goal and aim of this project was to define a research and development agenda that can be implemented by a cross-disciplinary group of stakeholders to improve consumers' ability to locate quality health information on the Web.
METHODS

Study Design
This was a descriptive study based on expert focus group participation. Stakeholder meetings and postconference review occurred throughout 2003 to 2004. The meetings were designed for national leaders in e-health to clarify and define the issues and challenges raised by online health search, with a focus on how best to enable consumers to access quality online health content reliably. The study was a part of a larger technical review of the effectiveness of web-based search technologies and strategies related to seeking consumer-friendly health information on the internet. Volunteer focus groups were chosen to collect data because they provided a means for understanding the complex behaviors related to health information seeking. They also allowed an exploration of the degree of consensus among group representatives about the barriers to effective health information search, and resulted in data collection that was respectful of opinions from a diverse group of stakeholders.
Sample
Sixty participants were recruited from among identified leaders in web-based health care delivery and support, and were randomly assigned to 1 of 2 focus groups. Inclusion criteria included being in a management or senior technical position related to delivery of web-based health information. Participants were sent an invitational letter to attend a group session. The final sample consisted of 53 participants in 1 of the 2 sessions.
Literature Search Methods
Literature responding to selected keywords related to search engine use, e-health, and consumer health in the context of quality, cost, and access to health care were identified using the Cumulative Index of Nursing and Allied Health Literature, MEDLINE, PubMed, Expanded Academic ASAP, Lexis-Nexis, Proquest, Ingenta, and related databases in health care, information science, and computer science. Issues were identified that discussed how consumers can more readily find relevant health information using web-based media and search tools. Where initial searches revealed poor topic coverage, associated reference lists, books, and media that were considered to inform the topic were included. The literature was then examined for common themes and concepts and was reported using descriptive analysis. An initial 8-member panel examined the content of literature on access to web-based information, as well as the quality and usability of such information by consumers.
A modified Delphi method (see Fig. 2 ) was used to help structure information flow and promote feedback, which was used to condense detailed comments and prioritize the issues most relevant to web-based health care. 10, 11 This process sought to create groups that would take advantage of expert opinion, experience, and intuition, and allow full use of the limited information available, when full scientific documentation was often lacking. Participants reviewed the literature provided and answered a series of prioritizing questions, formulated as hypotheses, and experts stated their estimates when they thought these hypotheses would be fulfilled. Each round of questioning was followed with the feedback on the preceding round of replies, with the option to respond anonymously. The experts were encouraged to revise their earlier answers in light of the replies of other members of the group, converging toward narrowed topic consensus. After several rounds, median scores determined the final discussion topics. The results were used to finalize a list of most important issues, present and future, related to searching for health information on the Web. From this feedback, a focus group guide was developed and sent to participants 3 weeks prior to the group meeting.
Two focus groups were held: 1 in San Francisco and 1 in Washington, DC.
After informed consent and a discussion of focus group ground rules, the facilitator used an interview agenda to elicit responses and generate discussion. Group comments were transcribed, and the facilitator recorded notes on whiteboards and flip charts. 
